Thermal conductivity measurement. To check whether each NW satisfies the boundary conditions of self-heating 3ω method, such as the appropriate range of current and frequency, three crucial measurements based on Eq. (2) had been carefully examined. Fig. S1a shows the current dependence of V3ω at 25.3 Hz (the inset shows the enlarged scale of 285 nm all V3ω is a linear function of I 3 . The phase angle tan φ of V3ω is a linear dependence of frequency (Fig. S1b) . And the frequency dependence of V3ω is well fitted to function of
The error of 5-10 % from the thermal conductivity measurement is mainly estimated by the standard deviation of curve fitting. (Fig S2d) . Error analysis. About 5 % error from the diameter of NW due to size geometry, especially after trimming, the diameter doesn't appear to be constant over the length of the trimmed NW. Uncertainty of temperature sensor for thermal conductivity and Seebeck coefficient measurements is ~5 %. Finally, the total uncertainty in ZT is estimated ~20 % resulted from the errors mentioned.
